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m^m 1 1 
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1 K%m.<^^Mmm^-)jm\zii\'^x . 
mimi^z%mL<r>^.mMn^-)jm\.zid^^x. 

5 ] 

m^m 6 1 

If 5 izui$t.<Dm{t!kmn^mmz^\^^x. 
m-^m5K^iSL<DmMmm^^mz^\^^x^ 
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[0 0 0 1] 
[0 0 0 2] 

# <^^^^-Ci3 ^ -e-cTjntn-e^jDWDD (Domain Wall Displacement Detection) 
[0 0 0 3] 

mwf^xm 1 ] 3 3 3 2 4 5 8 -^^m. 

[0 0 0 4] 

D w D D :^^f±. ^ m^^mtmr<Dmm Kmm -t ^ m^j^-mmmm- h 

[0 0 0 5] 

i-^m^it#iBffl^s# 1 4 0 {i. mm. 14 1 <7>±ic. 1^ 1 (r>mm.im 142. 1 4 
3 . ^iff^ 1 4 4 ^ tzmm 14 5, ^2 1 4 e , is j: wmm 1 4 7 

[0 0 0 6] 

SI 1 (ommi^m 1 4 2 {±. mx.i£. sm^AimTb-tb^j:^ . 3 0 nmm^^oi^^t?* «} , 
mmm 1 4 3 {±. iB^^ 1 4 5 izit^xmrn^izmmimyj-i^yi^^ < > mm^m7Mm-d^± 

[0 0 0 7] 

wmm 1 4 4 mmm 143. la®® 1 4 5 j: 0 ^ u -mmi!)m<. m^i£. m 

$ 1 0 >5rv^t 1 5 nm(DG6FeCokimX'^:ho 
[0 0 0 8] 

iB^^i 4 5ti. -eajx-tdf. ;i$5 0 nmm^k(OTbFeComxii>^o tfz. m2<Dm^i^m 

1 4 6{i> -^xtf, SiN^AlN#>e»-fc>*J), 3 0 nmltf^OJl^-C^^o iJ^il® 1 4 7 (i. 
ff^SJ^V^LlO^umOUV (ultraviolet) ^Jl'TbTOT-ib^o ±fB#®{±. ^ 

i6*i*i^ (b^yi^) fix\^^ :h 4 1 ifzmm^ ti^o 

[0 0 0 9] 

-hiB^i 4 1 (D^nmit, mk.i£^ mi i t-^-r j; ^ t^fM^tv-So M^it^^ti, 

mil t:::felt-SiIi<^^£v^t|5;$5-, SP*., 7 > K 1 5 1 *3 J: ir^^;v-n 5 2 iz^M^fi. ^ 
[0 0 10] 

^ci-r% 9>Kt{i. mm - n±<Dfztb(Du~^^yf^^xM^fi^m m^is. mi lo 
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#M 2003-312543 



^-v: 2/ 



[0 0 1 U 

[0 0 121 

^^ic. DWDD::^s^iij;;i>'fi-^c7)s^^, mi 2^m^^xmm-t^o iiii2A(±. dw 
D D:^^(Dn^\,zm\'^ioix^itm^mms,mmi$-<r>mmm<r>mx-^ <9 ^ hi i o ti^-t-M 
^mmmmi^i ^ o tit, ±T:^mKm^tix\^^^o mi o <Dim^mmM&mmi$-i 4 
0 tmm:^. mmm i e o. mmm i e i . itfieit^ 1 6 2-^^h^j::hm^m7f)mj&^ 

xn*). ^mmi 6 QUi^vFrnrnmi e loj^^^^e^ti, la^i e 2oig^=-7.e>' i 
) (om^m^^mmi 6 bij^ik'^ftx^^^o 

[0 0 13] 

Cl<7)^M^1f^f5«#:lwS^V-Hf^l 6 3 ^mM-^^t^ m^\t^ HI 1 2 BlC^t 
/^J;d*^^te©<^?ajKT<^^>fr3&?#c>tt^o ^ri5, S^V— if:)fcl 6 3{±. |II12AJC^ 
-Ti d I'^WJjJ^'bBBit^^^o Tsti. -eJif^ 1 6 1 U -zajS-e*<&o c:<^J:^ 

o ^^MJ^:t-«;v^--^JKi±. -Jl^fi^jtc, ?^M<^iajS7&^^_h#-r^{5t*ig:T1-^OT-, HI 2 
BtCy]si-:S:*:ia)S<^<iL«'r**^>®:< J; ^ ^^:^i:^r^o c:<^^:i:, MM i 6 5 

iZKiitJF (x) i)m<o 012DIC, c:o?SSMi^l!»:^jF (x) oiS-^Ti^^^a-cv^-So 

[0 0 14] 

^ix^^ixi,mmwmtiF (x) ;o«<^ffli-^o 

F (x) = -Sff/ax ... (^1) 

[0 0 15] 

Z.<DmMm.WitiY (x) M^J^^;V^-c7)®:v^::^-^?@SMl 6 5 Sr^Hj^-^^r^ J: 9 

Sv^tc^^^^^-^LTV^;!,/:*^. ±.T^(DUmii:5mz X ^mm^mflY (x) tS^^^^LT^. 

m-^^^^v -MTsJ: 15 ^>^v^'fis-e{i. ^mm i e O t|B#^ i e 2 t cora<7)^3^^ 

mt)F (x) iCi i)mmmi^ttj:^o t^oX. S^V— f^l e 3/&5M^1t^|Bffl^j^# 

L7ti»rai;> 1 6 0 (Dmm^^&mizmm-t^ m 1 2 ao^ep 1 e e K^-r^fi^ 

) o 

[0 0 16] 

x^^^mm:^^. it\£-M.izj:^M^(otzmzmw}i-^o 't<D^Wc. m^mizmm^fitzm 
Eo:^^^*^ w^omizw^i^^fi, w^^^vrm^^^^ <x^. itmm'tmx.fz 
m-^^^-sjmt^^^o mi zEKmLtzmmit^ mi 2 A(Dmnmii^hnhfi^n^mr^(D 

mx^:ho 13^® 1 6 2<om^:^i^yif)^T^^<r>t^\,ziSiU^}i^<Dm-^"d^^h 

[0 0 17] 

tfz. DWDD1j^KJ::hn^\,z^if^±UmmmmtlF (x) ir^-t^Ht^ :^mi 

F (x)= 2M(x) -Hd (x)+2M(x) - Ha-^r (x) y^x-d aXd x 

ttJaE#2 004-3065668 
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3/ 



• • • (^2) 

^ciT. M (x) (4. Side 1 6 o(Dmt. Hd (x) itmm^. naiimmmi e 2 

[0 0 18] 

^)^ ^2<75^S^i]Ci (2M (x) - Hd (x) ) t^2Ji (2M (x) - Ha 

^iHmsm (-<T (x) Xx) itmnx^^o ta£oT. mnmi e 0O?tfb=^^^#i::/h$ 
fb-r^^ i:lCioT^2 0q&322{4^4]RO<^«.t^:o-C^l t IWI D ^5: . DWDD:^J^O 
[0 0 19] 

IW^W^XMll Journal of Magnetic Society of Japan, Vol. 22, Supplement No 
. S2. 1998. pp. 47-50 
[0 0 2 0] 

[0 0 2 13 

^:^-^fi^/5^ofzo —:ff. m^mm^ i^Mm^-^"?-) >6M^$-rr^i:. y^^y^comm 

[0 0 2 2] 
[0 0 2 31 

mmm . is j: xfmmm t ^mm <r> w \zwm. % ^m^^ j: o^^i&jg j; 19 ^ ^ u 

LT. ^ico/W-*^^ - -If ^ ^ Bs Ml- -S) c i: i o T?^ttg <7) ii^a -k^ny^T-vTh 
. ^^l!!iS7&^'§^X/c^:^lC, J^l<7)/N-7-j;J9/jN$v^^2 0/N-7-(DU--tf^=^P.g|^i-^y(. 

[0 0 2 4] 
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4/ 



[0 0 2 5] 
[0 0 2 6] 

h^M^. ^w^'m'm<r>im%m^ (mo«-^) ^^^m-f^o ^(r>h^^ ^.^mif'^fL^mm 

[0 0 2 71 

jKHIK 1 7^^#tr— ii(7)1i^^^l±, tJ&5^(Oi^jgL3l^;}y^ /iie)0||L^j!iS#^^. iSiO*'^ 
^2 4. 2 6. 43J:tKMlii1^thI5Ij^2 7 J: ^5^ 4 o ) (i, M^«-^<7) 

8f±> ■^(T^'ffe. iiM*iJ5e^«l 0<7)=^>%'^^^S^O^ilF=^-fijm-^o 
[0 0 2 8] 

2|s:^i&5F^jiOit^!!Lai|3J^^S 1 0 LTifeS4 0 0 nmW-&(OV-'^^^mi-^ 

^V-^^^i^-Y (LD -.Laser Diode) 1 1 *fflv^. ^ct^V^-Xl 6 r^SP 

^0. 8 5<^^bo^fflv>;5,o f^fiL. itLibo«^t±, ^<7>i§igo— f^j^jc-rr-r. m-M 

[0 0 2 9] 

LD 1 1 /5>t>%ii$tL;g, l^-^f e-A (^e-A) nU^-^' (a';^-bV>X 
) 1 2 J:oT3l5ff^t ^ff^T^V XA 1 3 ^^MT. [lliJf 1 4 llJ; o T 3 o 

O^tf-A, fip*,, lo<^)0^1illff:)fcfc 200 i>>:|iit;f:)fei:t;:55>tt^tL;s,o c^lx^o^e 
-A{i, If-AXT''; y 1^ 1 5l;J:oT. V ^ y ^ ^ ^ - Y^^t^j-^^ -^^^ 

^ 3 1 -eo^^|tm{i> A P C (Auto Power Control) 3 0 l^jlM^tL, L D 1 1 OfB:??^ 
[0 0 3 0] 

%mMrT*^7.9 3 3 lctDj55*^±fB3o<^jfce-A{±, ^ttrVVXl 6 J: oT*^$:h. 
> M^T-V XiJ' 3 3 l;Hg|t$tt;&o i-l-Cs mz.\t^ O^miff^lf-A 3 5{±. i?tij!L3S 
fflS)*V^{±ii^il#IJ^ffi0^1f-AT'*b*?, l^m^ff^fee-AS 4^ 3 6{±. 
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Jffl>fcjffi2^«x. ±t-^3 4:feJ:t>^^li--2,3 6<;)JKIt7fc{ih9 yi^>^'-^^-.i€0 

-v;'K{±. ^^^-^ K^ii^«tcj:t)«^r'<;^^3 3 0^S^Ifi]tc^i&L9^o 

^tf>K;^K7^.s^3 2^c|^^^#^=^^«L. ^^^^t-^X^^ 

3 3 isles' SUfliT^o 
[0 0 3 1] 

[0 0 3 2] 

iJli'klS!:^ •;'^2 2 1CJ: 15. ^^£tS^2 4 t%^m^2 6 I^Z^ifX 

^-T^^JfSi';?*^^^^"^'*^ ^^^^^ ^^ttil|2 4tC{iP^fe;J>'A*$^X. 

[0 0 3 3] 

[0 0 3 4] 

[0 0 3 5] 

^'^■^ 21!'^° ^^-^ '^^'^^ ^<^^mxii. mmm-^-tLx^\.^mmm^£-mtL^j: 

[0 0 3 6] 

7b3 8*5j:t>a^^y K3 9tcj: 19, ^KiL^gia;{|t^;btt7t®B^tc, ^^aS^^Jf d J: /Jn 

iiS, 2??'^*^*^^ mmm7^mj]iz^i7i^itxy.-fj:i>fM. ^ 

(7)'WAzf;^.cfzu-<)i^<D^m^m-^i!>mh*i^o 

[0 0 3 7] 
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±?-ii:Tv^^o Prfe, SMt ^>i;|wiD/^X75?%^-r-i><7)-e, ci<02oc0'ii-^^^ij 

ffl LT y >r X ^^-r ^ CI i: ^> ^ o 
[0 0 3 8] 

[0 0 3 9] 

hn--7 2 8^-^U-^f K7'l'/>'2 9 tc^^Ott^-SrTiM LT> LD 1 1 <7)tB:fj ^^©Jl^i- 
^g) C t J; o TlTt)it;i>o tfz. n^' 2 8(i. LfcM^M-f-T^-'M® ^ttT' 

[0 0 4 01 

SP*>. 2 0(7) h V ^>i>^M^li*-A (3 4. 3 6) fi. i^^ZikS* S VMiiL^SLMS 
<7)^:t^i:=&;S>IIIl lOMMSKl 5 3l3^^i-^IBM±h7-y^ (v>Kl5 1, if)V- 
•ri 5 2) tw^n-r:fLMIt$tL. C:tLib<7);RSt^g^ft»i--2.C tlCj;o-C. ^If-A 3 

^e-A3 5(/)7..-}f hOM«{i. -^IC, ^fee-A (3 4, 3 6) (OXyt'y hOM®i: 

[0 0 4 1 ] 

m<o^i^=f^^i6(ommt^m<Di><D^mmx^^o m^it^ #112 002-31920 

S o 

[0 0 4 2] 

)v t? -J y ^mm L fz-^ > •:f)v^ - ^ij^xmm l t „ :^mmmm Kisy^^xn, z^z^ 

iw, h V y ^>i^'mit^~A<7)—:)f^^> F 1 5 1 tc. jlfe:^=£-i^;v--ri 5 2 h u-:^ 
ir^Z.tKX'O. 9>Kl51i: 1 5 2 <^^|^SP (^M^ 153) trf^iSLSffJ^ 

[0 0 4 3] 
[0 0 4 4] 

t'(^m^(Dmmui 5 3o$gHtci}ft>tL/cf^t:% 3fci6T. ^<Dmm<Dm'mui 5 3iz. it 
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10 0 4 51 

mLx$):ho tti. m^mmm(Dif-A:^Tt'y v(Dmizx^x^ ^m^v^^ :^^(DUM^ 
[0 0 4 61 

HI 2 J: 9 tc> i!^MiS/^•y-5{l^'2 ~ 3 mW#i£T-{±. ^?^^ffi-i-co 

^-izx^xmit-t^ho 

[0 0 4 71 

9-^<r>m^(^~m^:7r^^^'7y-A^^^itix\^^^o ^^x\ itm%r i ^ <7)mm • 
Km^^fzitm%m-^^m.w^^m<DLD<r>m^i±6 e o nmx^y). *j-!i^v>xoiBpm 

fw. ^OMT-fflv^/'^?^^-r< X:5'(7)^;v-ytf y^^ti 1 . 0 8 m-Cafe •) . h 7 t? 
•y^iiO. 5 4 m-e«b<l)o 
[0 0 4 81 

-^75^'^'fbi-;&;&^ B^^oe-y ha^^-^. -^Jx-t^. IX 1 O" J2J.Ti:'&J2)fHM>^°7- 

0. 9.Tim'tti. 1 t-t:^ii. r^mmai . oxi>n. ±m^y h^i^y-m^mtzirm. 
H{i> ^mi^-^^h±m. ttziiTm(o:fj\^i,z^^^itvi o%<Dmmxi>^o ^<Dm^. ib 

^/N'7--7-'>'>(i + /- 1 0%X^^o C^-e. fB»/N-7-{±. ^?^^T''f y^jJ'tC^fc?^ 
[0 0 4 9] 

c:<7)J: ^ ^|B^y^°7--=<'-v>(i. SI^M^^f ^ l^<^^feSyN'7-i:: J; oT^'fbl-^o 
E13 lc^v>T{±. ,MT-^$*vfcft^.;6^'llfti!!LSyN-7-i:|BiiyN°7---^-i^'><7>g|#^^L 
■cv>;&o :&1Bijoie^W:*^fB#yN°7— J), m^m (+/-) %-e*;s.o 

::O^Jt?{i. ^^^!iay^•7-5&«3 . 5 mWiiii&-^^h 6 mW#3£i-e|E^y^°7-•^- v>75^^^ 
[0 0 5 01 

—yj. MBxm-^fifz^mt. ^^m^-^'y- t\£y v ~m<om%^^Lx\^^^o ^ 

>9#L<(±> ^(OmMm^-^'y-X(Dl£y VJ^^'-^(D^hA (ft/Hit) ^^LTV^^o ^ 
[0 0 5 1 1 

^^^^7" ;^ i> com^tBf K^i'f^ p°nKlraT' }± . i OlBliy N° 7 — =r - v > ^S^^^ili 
^bi)^§r\,^o 4-> IB^^^'7-'T-'7>'i: t-C+Z- 1 6 %J^±;&5S*$ ti-^o -e^ 

i3^h^^ti)'^5^i}>^o ^Iw, fc^ -h|B||!t^8tS^-?7-<7)^H (fiP*>. 4. 5 

mW5&»^5. 2mW) ;feJ:-?-0. 35*^^0. 6tJ&-i. 
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^-->': 8/ 



[0 0 5 2] 

{^oT. ^(Dm^. M^f-v x^^ofL^zn-a^fij^icisv^rji, KM^^'x^^m^m-^- 

[0 0 5 3] 

Lfz^l<7^MMW'M<7)^Mmm^^W:X-li. LDl 1 T^^ibO V--rtr- A ^E^/f^^i^ 1 4 
^fflv>T3-:3<7>3l&if-Atc^5-tt^ 1 7t:(±KI>|-^4^m<^/v:i6tcfflv^ ^f)(7) 

> f^ito^^m^7 4. 7 6. idxx>'mwi^mmm7 7 (^sio^vw-^^^' 9 d {±. 

[0 0 5 4] 

_ll 4 <^>^^!!!.a^W^^tt 6 0 {±. L D 6 1 J: ZfM^%m-^^iii<Dtzi6<7)mM'^ 

Ol/— If t'-A{i. 3,; Q 2. Mff^y'jXAG 3, e-AX7''; -y ^ 6 4 . e-A 

If- A 8 7)0^^ LTMI't^n/c^e-A 8 7<7)R|t^{i, *^^mfl7 4. 7 6l,ZXo 

xmm-^iv^. itmm^ 7 4 is xv'it^m^ 7 en. mnzmLxm.mLfzimim^2 a 

[0 0 5 5] 

o a>'hn-778{±. m^^irtzi(km^^Kx-oxm^m(Dm^'^m^Lfz^. wiam 

[0 0 5 6] 

— LD 8 O/i^fbOlx-Hf if-Afi, 3';>-^8 1, If- AX -/V 6 4 > If- 
Axyy-y^J^eS. *5j;tf^:t%^>X6 6 ^^LT. TfeM^xV X 8 6 tcBS|t$ tL;z. ( 
3fclf-A8 7) o LXmrn^i-ttzit^-A 8 7 (OKM^it. Vf- AX v iS' 6 5 is 
j;t>^e-Axy.'; -yiJ^ 7 0=S:^LT5fe^m^6 8 J; o T^^tB $ tL, ^:o^tB^*Jc^c? 
^^X'^-^mme 7KX^hyy^>^mm-^^ni^tL:S,o lf-AX7'i;^y^ 6 4. 6 5. 
7 2 }±<i^lf-Axy; •;/iJ'-e^^o 
[0 0 5 7] 

^^*fe?^BO^M*iJ^II®-e{i:. ^fca^T'-f X ^ 8 6 i: LT> 7 K i: ir;^-^'^;^ 
:)fe5i^'fH-f-'^tBM) :?lciii'-Ah hvy^^i^ffl^lf-A'^giJtcfflmLfc;^^ I15^c^-rj: 

{±=Srv^o III5 0i^;v--7'^;K{±. ^'Ji^-y-Q 3 M'C^^fifz^>\f9 4t't^^. 

toiE#2 004-3065668 
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10 0 5 8] 
[0 0 5 9] 

[0 0 6 0] 

. Kmit-m.^^<Dfz^\,z^ n-Mm^k. mmm^mu^ {^>y) Kv\y-^-t;t>xnw.m. 

[0 0 6 1 ] 

xs-oiz^^L. o^xm^nift^mMmmiz^ i^mvf±^v^y^>irmizmmLx\^^:h 

i-^ l^iIiff7fc=S: 0>^|iliff^75«h \y~:^ir^m^mu^t: h u~ 7.-t^<Di,zm^^. t^^Ti" 
l?km^yt^:KHiftm'7)^mmi<z>^m-r^o l^llI«i^io-C«ti!3.3l7&^$tL3&v^J;^ 

> l^lelllfjfe<^X5K«7 h^?-'t'X;&«0^^|5I$f^o;;^.i?7 h^f-f XJ: < ^r-S i 

[0 0 6 2] 

'Aiz, EI707n— ^^#RBLT. El tc^-r3> 2 8 tf^f4|14 tc^ 

^?iSoyo-fe><>i:-?- (7) jj[L3i|;i?ig^ ^ tL 7t ^ f IJ ^1" ^ y n -fe X ^ flJtft -r ;g, J^-g- i 

[0 0 6 3] 
[0 0 6 4] 

mT> lll7<^>ilyj^7'n-b;?.trov^TM-r'?>o S^l^. ;^t- "/S 1 ic^sv^T. =7 > h 
n-'^ (2 8^ 7 8) a. ^MM\izm^^tz-'-iU~-X^®i\^>^^V~(Oit\£-^^^MMi!)^^ 

^ma. tft^m^ (24> 26. 74. 76) ^^LXWi^il^ ^a!)^ttj|ilf& (2 7> 7 

7) mki£. m^ommmtLx^m^ti^ho ^m^mmm (2 7. 77) a. 

tiiSEfif 2 004-3065668 
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^-v: 10/ 



^tifzKMytm-ibitm^m-^<Du^)v^^mL. -e-^h-^^w-^^^^ (4o 9i) ^ 

^LT3;-hn-v (2 8. 7 8) tCtl«i-^o y t'S 2 -Cti. mm^tifz^m^m 
10 0 6 5] 

iZZZ if ^"^^ ftit^ie^/N- -7 - V - > J: ^ Id^^StS/N- 7 - m9c<&i)^ 

[0 0 6 6] 
[0 0 6 7] 

\^xi-Ti^ivx\^^^im%-r'^ 7.^commmi)^^it^ix^ m^-ru^7.i,^i%T-r^o cnti 

-S) ^ i: fe"nrfgtrS)'5>o 
[0 0 6 8] 

n A <7)f^^Jc*o*Wc C P U i J; o T^iS^ ^ 9 

[0 0 6 9 J 

m^^ti^o :h\^-M,<D::^^^y MOO. 10 1. l 0 2 {±. M 3 l^z^-f 3 ^ <Dit\f - A 
3 4. 3 5. 3 60X.l?y ^^z^^^^^^*^Si-*o M 0 l;6-'0^Illfif:)felf-A3 

5<D:^t^y uzMJBL. mmyt\£~ A<Dmmz X y) . m*simtfziimmm!i!km(Dm^i!f^n 

Vi^MBL. ^fi^iv^y Kl 5 1. iJ^;v-ri 5 2^ h P-T^-f;?, i t J: oT 
[0 0 7 0] 

tBliE# 2004-3065668 
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^-■y: 11/ 



[0 0 7 1] 
[0 0 7 21 

'5>^J*7iNL7t:^)(^-e2b^o C i-e. |?flx.{f> h 1 3 0 B t h 1 3 2 B<7)^tf 

[0 0 7 31 

[0 0 7 41 
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